Low density lipoprotein receptors on epithelial cell (Madin-Darby canine kidney) monolayers. Asymmetric distribution correlates with functional difference.
Low density lipoprotein (LDL) receptors are present on both the apical and basal surfaces of confluent monolayers of Madin-Darby canine kidney (MDCK) epithelial cells grown on gelatin-coated polycarbonate filters. Although there is only a single species of receptor protein present, as shown by immunoblotting, the receptors on the two surfaces were found to behave differently. LDL receptors on the basal surface show all of the characteristics of the LDL receptor described in fibroblasts in that their number is dependent upon the sterol (or LDL) content of the medium; however, regulation is only affected by LDL in the medium in contact with the basal side. In contrast, the apical surface LDL receptors are not regulated by the presence of LDL in the media on either the apical or basal surface. LDL particles can be transported across the monolayer in a temperature-dependent and -specific manner from the apical to the basal sides of the cell, but not in the opposite direction. The binding of 125I-LDL to both surfaces can be effectively inhibited not only by unlabeled LDL and very low density lipoprotein, but also by an antibody directed against the LDL receptor. The data suggest that the LDL receptors on the two aspects of the cell surface are biochemically identical, but differ in function. Thus, the basal surface receptor is involved in the control of cell cholesterol homeostasis, while that on the apical surface is responsible for the transport of LDL to the basal side.